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(57) A technique is provided with which it is possible
to effectively consume a plurality of continuous base ma-
terials with different remaining amounts. A job list and a
continuous paper list are prepared. The job list registers
job attribute information that includes print length infor-
mation that indicates the length of continuous paper nec-
essary for printing of each print job. The continuous paper
list registers continuous-base-material attribute informa-
tion that includes paper remaining information that indi-
cates a remaining length of each roll of continuous paper.
Then, a job batch is generated in accordance with the
continuous-paper attribute information and the job at-
tribute information. The job batch defines one roll of con-
tinuous paper and a print job, the continuous paper being
selected from among the continuous paper list, the print
job being extracted from among the job list and printable
on the selected continuous paper.
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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] The subject matter disclosed in the specification
of the present invention relates to a print job management
method, a printing method, a print job management de-
vice, a printing apparatus, and a recording medium.

Description of the Background Art

[0002] In printing apparatuses that do printing on con-
tinuous base materials such as roll paper, a plurality of
print jobs may be assigned to a continuous base material.
For example, Japanese Patent Application Laid-Open
No. 2021-30635 discloses a technique for dynamically
changing an estimated time required for printing, depend-
ing on a combination of print jobs, when a plurality of print
jobs is assigned to one roll of paper.
[0003] The printing apparatuses described above first
use a new continuous base material for printing and, de-
pending on the amount of printing, may leave the partly
used continuous base material unused. In the case
where such a partly used continuous base material is
used for another print job, the user first calculates the
remaining amount of the continuous base material from
the amount of previous usage and then sets a print job
that is printable on the remaining continuous base ma-
terial. As a result of doing printing in accordance with the
set print job, the partly used continuous base material is
consumed.
[0004] However, in the case where there is a plurality
of rolls of continuous paper with different remaining
amounts, the operation of determining which print job
should be assigned to which roll of continuous paper is
enormously complicated and becomes heavy burdens
on the user. There is thus the demand for a technique
that allows effective consumption of a plurality of contin-
uous base materials with different remaining amounts.

SUMMARY OF THE INVENTION

Technical Problem

[0005] It is an object of the present invention to provide
a technique that allows effective consumption of a plu-
rality of continuous base materials with different remain-
ing amounts.

Solution to Problem

[0006] To solve the problem described above, a first
aspect of the present invention is a print job management
method for managing a print job that defines print content
to be printed on a long band-like continuous base material
by a printer. The print job management method includes

a) preparing a continuous-base-material list that is a list
of a plurality of continuous base materials and that reg-
isters continuous-base-material attribute information that
includes paper remaining information that indicates a re-
maining length of each of the plurality of continuous base
materials, b) preparing a job list that is a list of a plurality
of print jobs, each being the print job, and that registers
job attribute information that includes print length infor-
mation that indicates a length of a continuous base ma-
terial necessary for printing of each of the plurality of print
jobs, and c) generating a job batch that defines a contin-
uous base material and a print job in accordance with
the continuous-base-material attribute information and
the job attribute information, the continuous base mate-
rial being selected from among the continuous-base-ma-
terial list, the print job being extracted from among the
job list and printable on the continuous base material
selected.
[0007] According to the print job management method
of the first aspect, even if there are a plurality of contin-
uous base materials with different remaining amounts, a
job batch is generated that defines an appropriate com-
bination of a continuous base material and a print job in
accordance with the remaining amount of each roll of
continuous base material and the print length of each
print job. Since printing is done in accordance with this
job batch, it is possible to effectively consume the con-
tinuous base materials with different remaining amounts.
[0008] A second aspect of the present invention is the
print job management method of the first aspect, in which
the operation c) includes selecting a continuous base
material with a smaller remaining amount with higher pri-
ority from among the continuous-base-material list.
[0009] According to the print job management method
of the second aspect, continuous base materials with
smaller remaining amounts are used with higher priority.
This allows efficient consumption of the continuous base
materials.
[0010] A third aspect of the present invention is the
print job management method of the first aspect, in which
the operation c) includes selecting the continuous base
material from among the continuous-base-material list to
minimize a total number of continuous base materials to
be used for printing of the plurality of print jobs in the job
list.
[0011] According to the print job management method
of the third aspect, it is possible to minimize the number
of exchanges of the continuous base materials and there-
by to do printing efficiently.
[0012] A fourth aspect of the present invention is the
print job management method of any one of the first to
third aspects, in which the operation c) includes dividing
the plurality of print jobs in the job list into a plurality of
job batches, each being the job batch, while keeping an
order defined in the job list unchanged.
[0013] According to the print job management method
of the fourth aspect, print jobs are printed in the order
defined in the job list.
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[0014] A fifth aspect of the present invention is the print
job management method of any one of the first to fourth
aspects, in which the operation c) includes dividing the
plurality of print jobs in the job list into a plurality of job
batches, each being the job batch, in no particular order.
[0015] According to the print job management method
of the fifth aspect, print jobs are assigned to continuous
base materials in accordance with the remaining
amounts of the continuous base materials, irrespective
of the order defined in the job list. This improves the ef-
ficiency of consumption of the continuous base materials.
[0016] A sixth aspect of the present invention is the
print job management method of any one of the first to
fifth aspects, in which the operation c) includes dividing
a print job that is printable separately on different contin-
uous base materials in the job list into a plurality of job
batches, each being the job batch.
[0017] According to the print job management method
of the sixth aspect, one print job is divided into a plurality
of job batches. This improves the efficiency of consump-
tion of the continuous base materials.
[0018] A seventh aspect of the present invention is the
print job management method of the sixth aspect, in
which the continuous-base-material attribute information
further includes type information that indicates a type of
each of the plurality of continuous base materials, and
the job attribute information includes base material infor-
mation that indicates a type of a continuous base material
to be used for printing.
[0019] According to the print job management method
of the seventh aspect, even if there are a plurality of types
of continuous base materials, a job batch is generated
that defines an appropriate combination of a continuous
base material and a print job.
[0020] An eighth aspect of the present invention is a
printing method that includes performing the print job
management method according to claim 1, and doing
printing on the continuous base material defined in the
job batch in accordance with the print job defined in the
job batch.
[0021] According to the printing method of the eighth
aspect, it is possible to do printing in accordance with the
print job defined in the job batch.
[0022] A ninth aspect of the present invention is a print
job management device for managing a print job that
defines print content to be printed on a long band of con-
tinuous base material by a printer. The print job manage-
ment device includes a continuous-base-material list
management part that manages a continuous-base-ma-
terial list that is a list of a plurality of continuous base
materials, each being the continuous base material, and
that registers continuous-base-material attribute infor-
mation that includes paper remaining information that in-
dicates a remaining length of each of the continuous base
materials, a job list management part that manages a job
list that is a list of a plurality of print jobs, each being the
print job, and that registers job attribute information that
includes print length information that indicates a length

of a continuous base material necessary for printing of
each of the plurality of print jobs, and a job batch gener-
ator that generates a job batch that defines a continuous
base material and a print job in accordance with the con-
tinuous-base-material attribute information and the job
attribute information, the continuous base material being
selected from among the continuous-base-material list,
the print job being extracted from among the job list and
printable on the continuous base material selected.
[0023] According to the print job management device
of the ninth aspect, even if there are a plurality of contin-
uous base materials with different remaining amounts, a
job batch is generated that defines an appropriate com-
bination of a continuous base material and a print job.
Since printing is done in accordance with this job batch,
it is possible to effectively consume the continuous base
materials with different remaining amounts.
[0024] A tenth aspect of the present invention is a print-
ing apparatus that includes the print job management
device of the ninth aspect and a printer that does printing
of the print job defined by the job batch on the continuous
base material defined by the job batch, the job batch be-
ing generated by the print job management device.
[0025] According to the printing apparatus of the tenth
aspect, printing is done on the continuous base material
defined in the job batch in accordance with the print job.
[0026] An eleventh aspect of the present invention is
a recording medium recording a program that is execut-
able by a computer. The program causes the computer
to execute the print job management method according
to any one of the first to seventh aspects
[0027] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWING

[0028]

FIG. 1 is a schematic illustration of a configuration
of a printing system according to an embodiment of
the present invention.
FIG. 2 is a block diagram illustrating a functional con-
figuration of a print job management device.
FIG. 3 is an illustration of a job list.
FIG. 4 is an illustration of a continuous paper list.
FIG. 5 is a flowchart of processing to be executed
by the printing system.
FIG. 6 is a flowchart of operations performed by a
job batch generator when a continuous-paper selec-
tion condition is "Priority on Consumption."
FIG. 7 is a flowchart of operations performed by the
job batch generator when the continuous-paper se-
lection condition is "Priority on Efficiency."
FIG. 8 is an illustration of three job batches generated
in the case of "Priority on Consumption."
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FIG. 9 is an illustration of two job batches generated
in the case of "Priority on Efficiency."

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] Hereinafter, an embodiment of the present in-
vention will be described with reference to the accompa-
nying drawings. Note that constituent elements de-
scribed in the embodiment are merely examples, and the
scope of the present invention is not intended to be limited
thereto. To facilitate understanding of the drawings, the
dimensions or number of each constituent element may
be illustrated in exaggerated or simplified form as nec-
essary.

1. Embodiment

[0030] FIG. 1 is a schematic illustration of a configura-
tion of a printing system 1 according to an embodiment.
The printing system 1 (printing apparatus) includes a
printer 10 that does printing on continuous paper CP, and
a print job management device 30 that manages print
jobs for controlling printing by the printer 10. The contin-
uous paper CP is configured as band-like paper that is
wound in a roll.

Printer 10

[0031] As illustrated in FIG. 1, the printer 10 includes
a feed roller 11, a take-up roller 13, a printing part 15,
and a print controller 20.
[0032] The feed roller 11 and the take-up roller 13 are
each rotatably supported by a frame member not shown.
A roll of continuous paper CP is placed on the feed roller
11. The take-up roller 13 is fixed to the front end of the
continuous paper CP placed on the feed roller 11. The
take-up roller 13 is rotationally driven by a motor not
shown. When the take-up roller 13 rotates, the continu-
ous paper CP is pulled out of the feed roller 11 and trans-
ported to the take-up roller 13 along a predetermined
transport path.
[0033] The printing part 15 forms an image by ejecting
ink droplets on the surface of the continuous paper CP
transported along the transport path. The printing part 15
includes an ejection head 15K that ejects black ink, an
ejection head 15C that ejects cyan ink, an ejection head
15M that ejects magenta ink, and an ejection head 15Y
that ejects yellow ink, which are arranged in the order
specified toward the downstream in the transport direc-
tion (toward the take-up roller 13). The ejection heads
15K, 15C, 15M, and 15Y are arranged at positions facing
the surface of the continuous paper CP, which is trans-
ported along the transport path. Note that the order of
arrangement of the ejection heads 15K, 15C, 15M, and
15Y is not limited to the order described above. For ex-
ample, the ejection heads may be arranged in the order
of 15Y, 15M, 15C, and 15K.
[0034] The print controller 20 controls operations of

each consistent element of the printer 10. For example,
the print controller 20 may be configured as a computer
that includes a general-purpose processor such as a cen-
tral processing unit (CPU) or a graphics processing unit
(GPU), a main storage device such as a random access
memory (RAM), and an auxiliary storage device such as
a hard disk. The print controller 20 controls the printing
part 15 and the motor for rotating the take-up roller 13 in
accordance with a job batch JB transmitted from the print
job management device 30 so as to cause the printer 10
to do printing. The contents of the job batch JB will be
described later.
[0035] As illustrated in FIG. 1, the printing system 1
includes a continuous-paper stocker 22. The continuous-
paper stocker 22 is a placement space where a plurality
of rolls of continuous paper CP are retained. The contin-
uous-paper stocker 22 may retain not only new continu-
ous paper CP but also used continuous paper CP that
has not been used completely and partly left unused by,
for example, the printer 10. In this way, a plurality of rolls
of continuous paper CP with different printable remaining
lengths are retained in the continuous-paper stocker 22.
Note that the printer 10 may further include a device that
takes out target continuous paper CP from the continu-
ous-paper stocker 22 and a device that places continu-
ous paper CP on the feed roller 11 and the take-up roller
13 of the printer 10.

Print Job Management Device

[0036] The print job management device 30 includes
a processor 31, a storage device 32, an input part 33, a
display 34, and a communication part 35. The storage
device 32, the input part 33, the display 34, and the com-
munication part 35 are electrically connected to the proc-
essor 31 via a bus 36.
[0037] The processor 31 is configured as a processing
unit such as a CPU that performs arithmetic operations.
The storage device 32 includes a main storage device
such as a RAM. The storage device 32 may further in-
clude a non-transitory auxiliary memory such as a hard
disk. The storage device 32 stores various types of in-
formation and a program P.
[0038] The input part 33 accepts user’s operation of
input to the print job management device 30. The input
part 33 may be configured as, for example, a keyboard,
a mouse, a button, or a switch. The display 34 displays
various types of information. The display 34 may be con-
figured as, for example, a liquid crystal display or an or-
ganic electroluminescence (EL) display. The communi-
cation part 35 is a device for establishing communication
between the print job management device 30 and the
print controller 20 of the printer 10.
[0039] Note that the input part 33 and the display 34
do not necessarily have to be different members. For
example, the input part 33 and the display 34 may be a
device such as a tablet terminal that has both the function
of accepting input from a user and the function of dis-
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playing various types of information to a user.
[0040] The print job management device 30 may in-
clude a reader that reads information recorded on a non-
transitory recording medium such as an optical disk (not
shown). The program P recorded on the recording me-
dium may be read by the reader and provided to the print
job management device 30. As another alternative, the
program P may be provided to the print job management
device 30 via a communication network such as the In-
ternet.
[0041] FIG. 2 is a block diagram illustrating a functional
configuration of the print job management device 30. A
job list management part 311, a continuous-paper list
management part 313, and a job batch generator 315
illustrated in FIG. 2 are functions of the print job manage-
ment device 30 that are achieved by the processor 31
operating in accordance with the program P. A job list
storage 321, a continuous-paper list storage 323, and a
job batch storage 325 are functions achieved by the stor-
age device 32.
[0042] The job list management part 311 manages
print jobs that define the contents of printing to be done
by the printer 10. Specifically, the job list management
part 311 manages a plurality of print jobs in accordance
with a job list L1 stored in the job list storage 321.
[0043] FIG. 3 is an illustration of the job list L1. As il-
lustrated in FIG. 3, the job list L1 registers an identifier
(print job ID) of each print job and job attribute information
that indicates the attribute of the print job in a one-to-one
correspondence. The job attribute information may in-
clude, for example, paper information and print length
information. The paper information is information that in-
dicates the type of continuous paper CP to be used for
printing of each print job. The print length information is
information that indicates the length of continuous paper
CP necessary for printing of each print job.
[0044] In the example of the job list L1 illustrated in
FIG. 3, 100 print jobs J001 to J100 are registered. Also,
the paper information of "Paper R1" and the print length
information of "100 m" are registered as the job attribute
information.
[0045] When a new print job to be printed arises, the
job list management part 311 adds this new print job to
the job list L1. That is, the job list management part 311
registers the identifier of the new print job and job attribute
information on the new print job in the job list L1. The job
list management part 311 also deletes, from the job list
L1, a print job for which a print instruction has been issued
to the printer 10, or a print job for which printing has been
completed by the printer 10. In this way, the job list L1 is
updated appropriately by the job list management part
311.
[0046] Referring back to FIG. 2, the continuous-paper
list management part 313 manages continuous paper
CP used by the printer 10. Specifically, the continuous-
paper list management part 313 manages a plurality of
rolls of continuous paper CP retained in the continuous-
paper stocker 22 in accordance with a continuous paper

list L2 stored in the continuous-paper list storage 323.
[0047] FIG. 4 is an illustration of the continuous paper
list L2. As illustrated in FIG. 4, the continuous paper list
L2 registers an identifier (continuous paper ID) of each
roll of continuous paper CP and continuous-paper at-
tribute information that indicates the attribute of each roll
of continuous paper CP in a one-to-one correspondence.
The continuous-paper attribute information may include,
for example, type information and paper remaining infor-
mation. The type information is information that indicates
the type of the continuous paper. The paper remaining
information is information that indicates the remaining
printable length that can be used for printing.
[0048] In the example of the continuous paper list L2
illustrated in FIG. 4, four rolls of continuous paper CP01
to CP04 are registered. Also, the type information of "Pa-
per R1" and the paper remaining information of "2000
m," "3000 m," "5000 m," and "8000 m" are registered as
the continuous-paper attribute information.
[0049] When new continuous paper CP is added to the
continuous-paper stocker 22, the continuous-paper list
management part 313 adds the new continuous paper
CP to the continuous paper list L2 in accordance with
operation input from a user. That is, the continuous-paper
list management part 313 registers the identifier of the
new continuous paper CP and the continuous-paper at-
tribute information on the new continuous paper CP in
the continuous paper list L2. In the case where the printer
10 uses any continuous paper CP registered in the con-
tinuous paper list L2, the continuous-paper list manage-
ment part 313 appropriately updates the continuous-pa-
per attribute information on the used continuous paper
CP in accordance with the amount of usage. In the case
where any continuous paper CP is discarded after use
or due to any other reason, the continuous-paper list
management part 313 performs processing for deleting
information on the discarded continuous paper CP from
the continuous paper list L2 in accordance with operation
input from a user. In this way, the continuous paper list
L2 is updated appropriately by the continuous-paper list
management part 313.
[0050] Referring back to FIG. 2, the job batch generator
315 generates a job batch JB. The job batch JB is data
that defines one roll of continuous paper CP and a print
job, the continuous paper being selected based on a pre-
determined condition, the print job being selected from
among the job list L1 and printable on the selected con-
tinuous paper CP. The job batch JB generated by the job
batch generator 315 is stored in the job batch storage
325.
[0051] In the example illustrated in FIG. 3, three job
batches JB01, JB02, and JB03 are generated from
among 100 print jobs J001 to J100. The job batches
JB01, JB02, and JB03 each register an identifier (CP01,
CP02, CP03) of corresponding continuous paper CP and
print jobs (J001 to J020, J021 to J050, J051 to J100)
assigned to the continuous paper CP.
[0052] The print job management device 30 transmits
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the generated job batches JB to the print controller 20 of
the printer 10 (see FIG. 1). The printer 10 does printing
in accordance with the print jobs registered in each job
batch JB.
[0053] FIG. 5 is a flowchart of processing performed
by the printing system 1. Steps S11 to S16 and step S18
illustrated in FIG. 5 are processing performed by the print
job management device 30. Step S17 illustrated in FIG.
5 is processing performed by the printer 10.
[0054] First, the print job management device 30 pre-
pares the job list L1 and the continuous paper list L2 (step
S11). The job list L1 and the continuous paper list L2 are
stored in the job list storage 321 and the continuous-
paper list storage 323, respectively.
[0055] When the job list L1 and the continuous paper
list L2 have been prepared, a user selects the type of
continuous paper CP to be used for printing (step S12).
This selection of the type is made via the input part 33.
[0056] The job batch generator 315 acquires, from the
job list L1, print jobs associated with paper information
that matches the type selected in step S12 (step S13).
A group of print jobs acquired in step S13 is referred to
as a "target print job group."
[0057] When the acquisition of print jobs in step S13
is completed, the user sets a continuous-paper selection
condition (step S14). The continuous-paper selection
condition is a rule that is applied when continuous paper
CP to be used for printing is selected from among the
continuous paper list L2. Conceivable examples of the
continuous-paper selection condition include "Priority on
Consumption" and "Priority on Efficiency."
[0058] "Priority on Consumption" refers to settings in
which continuous paper CP with a smaller remaining
amount is used with higher priority. For example, in the
case of the continuous paper list L2 illustrated in FIG. 4,
continuous paper CP01 with a smallest remaining
amount is used with high priority. In the case where the
use of only the continuous paper CP01 is not enough,
continuous paper CP02, continuous paper CP03, and
continuous paper CP04 are used in the order specified.
In the case where "Priority on Consumption" is set, a
stock of a plurality of rolls of continuous paper CP can
be used without waste because continuous paper CP
with a smaller remaining amount is selected with higher
priority.
[0059] "Priority on Efficiency" refers to settings in which
the number of rolls of continuous paper CP to be used
for printing is minimized as small as possible. In the case
where "Priority on Efficiency" is set, the number of ex-
changes of continuous paper CP necessary for printing
of the target print job group can be minimized as small
as possible. This improves the efficiency of printing. Note
that, in the case of "Priority on Efficiency" as well, con-
tinuous paper CP with a remaining amount that is as small
as possible is selected with higher priority. This allows
efficient consumption of a stock of continuous paper CP.
[0060] When the continuous-paper selection condition
has been set, the user sets a condition for dividing a print

job (step S15). The condition for dividing a print job is a
rule that is applied when the target print job group is di-
vided into a plurality of groups. Specifically, conceivable
examples of the condition of division include "Undivida-
ble," "Dividable/Order Unchanged," and "Dividable/No
Particular Order.".
[0061] "Undividable" refers to settings in which the di-
vision of the target print job group is not allowed. For
example, in the case where all print jobs in the target
print job group need to be printed on one continuous pa-
per CP, the condition of division is set to "Undividable."
In the case of "Undividable," a job batch JB is generated
that assigns all print jobs in the target print job group to
one roll of continuous paper CP.
[0062] "Dividable/Order Unchanged" refers to settings
in which, when the target print job group is divided into
a plurality of groups, the order defined in the job list L1
is kept unchanged . For example, in the case where the
job list L1 registers print jobs in the order intended by the
user, a change in the order of printing may require addi-
tional operations such as interchanging or sorting to be
performed on resultant printed matter. In such a case, if
the condition of division is set to "Order Unchanged," the
order of printing is kept unchanged and the occurrence
of operations such as sorting or interchanging is reduced.
[0063] "Dividable/No Particular Order" refers to set-
tings in which, when the target print job group is divided
into a plurality of groups, the order defined in the job list
L1 is not maintained. In the case where there is no need
to maintain the order defined in the job list L1, the con-
dition of division is set to "No particular Order."
[0064] When the continuous-paper selection condition
has been set in step S14 and the condition of division
has been set in step S15, the job batch generator 315
generates the job batch JB (step S16). The job batch
generator 315 generates the job batches JB in accord-
ance with the job attribute information registered in the
job list L1, the continuous-paper attribute information reg-
istered in the continuous paper list L2, the continuous-
paper selection condition, and the condition of division.
[0065] In the case of generating the job batch JB, the
job batch generator 315 first selects one roll of continuous
paper CP. The selection of the continuous paper CP is
made in accordance with the continuous-paper selection
condition set in step S14 ("Priority on Consumption" or
"Priority on Efficiency"). Then, the job batch generator
315 assigns one or more print jobs extracted from the
target print job group to the selected continuous paper
CP.

Undividable Case

[0066] In the case where the condition of division is
"Undividable," all print jobs in the target print job group
need to be printed by one operation. Thus, the job batch
generator 315 selects continuous paper CP that has a
length capable of printing the target print job group by
one operation, i.e., a length greater than a total print
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length of the target print job group. Then, the job batch
generator 315 generates one job batch JB that registers
the selected continuous paper CP and the target print
job group. Note that in the case where the continuous
paper list L2 does not contain any continuous paper CP
that can be used for printing of all the print jobs by one
operation, the job batch generator 315 may display an
error that indicates the above unprintable condition on
the display 34.

Dividable Case

[0067] In the case where the condition of division is
either "Dividable/Order Unchanged" or "Dividable/No
Particular Order," the job batch generator 315 selects
one roll of continuous paper CP in accordance with the
continuous-paper selection condition and extracts one
or more print jobs that are printable on the selected con-
tinuous paper CP from the target print job group. At this
time, in the case where the condition of division is "Divi-
dable/Order Unchanged," the job batch generator 315
extracts print jobs in sequence in the order defined in the
job list L1. On the other hand, in the case where the con-
dition of division is "Dividable/No Particular Order," the
job batch generator 315 extracts print jobs in no particular
order from the job list L1. The job batch generator 315
extracts one or more print jobs such that a total sum of
the print lengths of the extracted print jobs does not ex-
ceed the remaining amount of the selected continuous
paper CP. Then, the job batch generator 315 generates
the job batch JB that registers the selected continuous
paper CP and the extracted print jobs in a pair.
[0068] Next, the details of step S16 (processing for
generating a job batch) illustrated in FIG. 5 will be de-
scribed with reference to both the case where the con-
tinuous-paper selection condition is "Priority on Con-
sumption" and the case where the continuous-paper se-
lection condition is "Priority on Efficiency."
[0069] FIG. 6 is a flowchart of the operations of the job
batch generator 315 when the continuous-paper selec-
tion condition is "Priority on Consumption." When the
continuous-paper selection condition is "Priority on Con-
sumption," the job batch generator 315 first selects a roll
of continuous paper CP with a smallest remaining
amount from among one or more rolls of continuous pa-
per CP that are the continuous paper CP registered in
the continuous paper list L2 and that match the paper
type selected in step S12 (step S21). Then, the job batch
generator 315 determines whether the target print job
group includes any print job that can be assigned to the
continuous paper CP selected in step S21 (step S22). At
this time, the job batch generator 315 determines the
presence or absence of the print job that can be assigned
to, in accordance with the remaining amount of the con-
tinuous paper CP selected in step S21, the print lengths
of unregistered print jobs, and the condition of division.
[0070] When it is determined in step S22 that the target
print job group includes a print job that can be assigned

to (Yes), the job batch generator 315 assigns one or more
print jobs to the continuous paper CP selected in step
S21 (selected continuous paper CP) (step S23). That is,
the job batch generator 315 generates the job batch JB
that registers the selected continuous paper CP and one
or more print jobs.
[0071] When the condition of division is "Order Un-
changed," in step S22, a print job with the lowest job ID
in the job list L1 is extracted from among unregistered
print jobs in the target print job group that are not regis-
tered in the job batch JP. Then, whether the extracted
print job is printable on the selected continuous paper
CP is determined. If it is determined that the extracted
print job is printable, in step S23, print jobs are extracted
in sequence in the order of the job ID in the job list L1
within a range that a sum of the print lengths does not
exceed the remaining amount of the selected continuous
paper CP.
[0072] When the condition of division is "No Particular
Order," it is determined in step S22 whether there is any
print job that is printable on the selected continuous paper
CP. If it is determined that there is a printable print job,
in step S23, print jobs are extracted in no particular order
from among a group of unregistered print jobs within a
range that a sum of the print lengths does not exceed
the remaining amount of the selected continuous paper
CP. In the case of "No Particular Order," a plurality of
print jobs are assigned to the selected continuous paper
CP, irrespective of the order of the job ID in the job list
L1. Thus, in the case of "No Particular Order," the re-
maining amount of the continuous paper CP can be con-
sumed efficiently.
[0073] When step S23 is completed or when it is de-
termined in step S22 that the assignment is not possible,
the job batch generator 315 performs processing for ex-
cluding the selected continuous paper CP from the can-
didates for selection (step S24). Step S24 may, for ex-
ample, be processing for setting a flag to the selected
continuous paper CP in the continuous paper list L2. The
execution of step S24 avoids the possibility that the same
continuous paper CP is selected again to generate the
job batch JB.
[0074] After step S24, the job batch generator 315 de-
termines whether all print jobs included in the target print
job group have been registered in the job batch JB (step
S25). If it is determined in step S25 that the target print
job group still includes an unregistered print job (No), the
job batch generator 315 again performs the processing
in step S21 onward. On the other hand, if it is determined
in step S25 that all print jobs included in the target print
job group have been registered in the job batch JB (Yes),
the job batch generator 315 ends the processing for gen-
erating the job batch JB.
[0075] FIG. 7 is a flowchart of the operations of the job
batch generator 315 when the continuous-paper selec-
tion condition is "Priority on Efficiency." When the con-
tinuous-paper selection condition is "Priority on Efficien-
cy," the job batch generator 315 first determines whether
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any continuous paper CP on which all unregistered print
jobs are printable is included in one or more rolls of con-
tinuous paper CP that are the continuous paper CP reg-
istered in the continuous paper list L2 and that matches
the paper type selected in step S12 (step S31). If it is
determined in step S31 that there is such printable con-
tinuous paper CP, the job batch generator 315 selects
this continuous paper CP (step S32). If it is determined
in step S31 that there is no such printable continuous
paper CP, the job batch generator 315 selects continuous
paper CP with a largest remaining amount (step S33).
[0076] When the continuous paper CP has been se-
lected in step S32 or S33, the job batch generator 315
generates the job batch JB that assigns print jobs to the
continuous paper CP concerned (selected continuous
paper CP) (step S34). Specifically, the job batch gener-
ator 315 extracts a print job that has not been registered
in the job batch JB from the target print job group in ac-
cordance with the condition of division and within a range
that a sum of the print lengths does not exceed the re-
maining amount of the selected continuous paper CP.
This extraction of the print job is conducted in the same
manner as in step S23. Then, the job batch generator
315 generates the job batch JB that registers the selected
continuous paper CP and the extracted print job.
[0077] When step S34 is completed, the job batch gen-
erator 315 performs processing for excluding the select-
ed continuous paper CP from the candidates for selection
in step S32 or step S33 in the continuous paper list L2
(step S35). Step S35 may, for example, be processing
for setting a flag to the selected continuous paper CP in
the continuous paper list L2. The execution of step S35
avoids the possibility that the same continuous paper CP
is selected again to generate the job batch JB.
[0078] After step S35, the job batch generator 315 de-
termines whether all print jobs included in the target print
job group have been registered in the job batch JB (step
S36). If it is determined in step S36 that the target print
job group includes any unregistered print job, the job
batch generator 315 returns again to step S31 and per-
forms the processing in step S31 onward. On the other
hand, if it is determined in step S36 that all print jobs
included in the target print job group have been registered
in the job batch JB, the job batch generator 315 ends the
processing for generating the job batch JB.
[0079] Referring back to FIG. 5, when the job batch JB
has been generated, the print job management device
30 transmits the generated job batch JB to the print con-
troller 20 of the printer 10. The printer 10 does printing
in accordance with the received job batch JB (step S17).
At this time, the continuous paper CP registered in the
job batch JB is placed on the feed roller 11 and the take-
up roller 13, and printing is done in accordance with the
print jobs registered in the job batch JB.
[0080] In step S17, information on the continuous pa-
per CP that is to be placed in the printer 10 may be dis-
played on the display 34 of the print job management
device 30 or on a display (not shown) of the printer 10.

Then, the user may place the displayed continuous paper
CP on the printer 10. As another alternative, in the case
where the printer 10 includes a device that takes specific
continuous paper CP out of the continuous-paper stocker
22, this device may be used to take the target continuous
paper CP out of the continuous-space stocker 22 in ac-
cordance with the job batch JB.
[0081] After step S17, the job list management part
311 and the continuous-paper list management part 313
update the job list L1 and the continuous paper list L2,
respectively (step S18). For example, the job list man-
agement part 311 may delete print jobs whose printing
has been completed, from the job list L in step S18. Note
that, instead of deleting print jobs, the job list manage-
ment part 311 may perform processing (e.g., flag
processing) for recording, on the job list L1, information
that indicates the completion of printing of the print jobs
concerned. Moreover, the continuous-paper list manage-
ment part 313 updates the remaining amount of the con-
tinuous paper CP used for printing, which is registered
in the continuous paper list L2, in accordance with the
amount of usage. Specifically, the continuous-paper list
management part 313 sets the remaining amount regis-
tered in the continuous paper list L2 to a value obtained
by subtracting the amount of usage from the above re-
maining amount. In this way, since the remaining amount
of the continuous paper CP registered in the continuous
paper list L2 is updated, it is possible to select appropriate
continuous paper CP when the next print job is printed.
In the case where the continuous paper CP used for print-
ing becomes unusable (the remaining amount becomes
zero or less than a predetermined threshold value), the
continuous-paper list management part 313 may perform
processing for deleting this continuous paper CP from
the continuous paper list L2 or processing for recording
information indicating that the continuous paper has be-
come unable to be used.
[0082] Note that step S18 (processing for updating the
lists) does not necessarily have to be performed after
step S17 (print processing). Step S18 may be performed
with arbitrary timing after step S16 (processing for gen-
erating the job batch JB).
[0083] FIG. 8 is an illustration of three job batches
JB11, JB12, and JB13 generated in the case of "Priority
on Consumption". FIG. 9 is an illustration of two job batch-
es JB21 and JB22 generated in the case of "Priority on
Efficiency."
[0084] FIGS. 8 and 9 illustrate job batches that are gen-
erated when the 100 print jobs J001 to J100 registered
in the job list L1 illustrated in FIG. 3 are executed using
the four rolls of continuous paper CP01 to CP04 regis-
tered in the continuous paper list L2 illustrated in FIG. 4.
The print lengths of the print jobs J001 to J100 are all set
to 100 m. The remaining amounts of the rolls of contin-
uous paper CP01 to CP04 are set to 2000 m, 3000 m,
5000 m, and 8000 m, respectively. Moreover, "Divida-
ble/Order Unchanged" is applied as the condition of di-
vision in the case of generating the job batches JB.
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[0085] As described above, in the case of "Priority on
Consumption," continuous paper CP with a smaller re-
maining amount is selected with higher priority. Thus, as
illustrated in FIG. 8, the job batches JB11 to JB13 are
generated in correspondence with the rolls of continuous
paper CP01 (2000 m), CP02 (3000 m), and CP03 (5000
m) that have smaller remaining amounts in the continu-
ous paper list L2. Then, the job batches JB11 to JB13
respectively register print jobs J001 to J020 (with a total
print length of 2000 m), print jobs J021 to J050 (with a
total print length of 3000 m), and print jobs J051 to J100
(with a total print length of 5000 m), all of the print jobs
being printable in amount on the corresponding rolls of
continuous paper CP. Then, printing is done in accord-
ance with the job batches JB11 to JB13. Accordingly, it
is possible to sequentially consume the three rolls of con-
tinuous paper CP01 to CP03 with smaller remaining
amounts selected from among the four rolls of continuous
paper CP01 to 04 registered in the continuous paper list
L2.
[0086] On the other hand, in the case of "Priority on
Efficiency," the continuous paper CP is selected so as to
minimize the number of rolls of continuous paper CP to
be used for printing. Thus, as illustrated in FIG. 9, a job
batch JB21 is generated that corresponds to the contin-
uous paper CP04 (8000 m) with a largest remaining
amount in the continuous paper list L2. Then, the job
batch JB21 registers print jobs J001 to J080 (with a total
print length of 8000 m) that are printable on the continu-
ous paper CP04. Then, for the remaining print jobs J081
to J100, the second job batch JB22 is generated that
registers the continuous paper CP01 (with a remaining
amount of 2000 m) that covers the print lengths of the
above print jobs. Since the two rolls of continuous paper
CP are used for printing in accordance with the job batch-
es JB21 and JB22, the continuous paper CP needs to
be exchanged only once. On the other hand, since the
three rolls of continuous paper CP are used in the case
of "Priority on Consumption," the continuous paper CP
needs to be exchanged twice. In this way, in the case of
"Priority on Efficiency" the number of exchanges of the
continuous paper CP is reduced by reducing the number
of rolls of continuous paper CP. This improves the effi-
ciency of printing.

2. Variations

[0087] While the above has been a description of the
embodiment, the present invention is not intended to be
limited to the example described above, and may be mod-
ified in various ways.
[0088] For example, in the above-described embodi-
ment, when a plurality of print jobs are divided into a
plurality of job batches JB, the division is made on a print
job basis. Alternatively, one print job may be divided into
a plurality of job batches JB. For example, in the case
where the content of a print job is printing 100 copies of
the same printed matter, this print job may be divided

into two batches, 50 copies each, on a copy basis. In this
way, if the division of one print job is allowed, print jobs
that are as large as possible in number can be assigned
to the remaining amount of the continuous paper CP.
This improves the efficiency of consumption of the con-
tinuous paper CP.
[0089] Although the condition of division may be evenly
applied to all print jobs, the condition of division to be
applied to may be set on a print job basis. As another
alternative, the condition of division may be registered in
advance in the job attribute information for each print job.
For example, "Order Unchanged" may be set in advance
for the print jobs J001 to J0050, and "No Particular Order"
may be set in advance for the print jobs J051 to J100. In
this case, in the case of generating the job batches JB,
the job batch generator 315 may apply "Order Un-
changed" to the print jobs J001 to J050 and "No Particular
Order" to the print jobs J051 to J100 in accordance with
the job attribute information.
[0090] The printer 10 may further include a mechanism
for, after completion of printing, adding a label (e.g., la-
beled tape) to the continuous paper CP used for printing,
the label recording information such as the identifier of
the continuous paper CP and the remaining amount of
the continuous paper CP. In this case, it is possible to
manage a plurality of rolls of continuous paper CP and
their remaining amounts in accordance with the added
labels.
[0091] In the above-described embodiment, a roll of
continuous paper CP is described as the continuous base
material by way of example. However, the continuous
base material does not necessarily have to be a roll of
material. For example, the continuous base material may
be folded, like a continuous book. Moreover, the contin-
uous base material is not limited to paper. The continuous
base material may be formed of a material other than
paper, such as a resin film.
[0092] While the invention has been shown and de-
scribed in detail, the foregoing description is in all aspects
illustrative and not restrictive. It is therefore understood
that numerous modifications and variations that are not
described above can be devised without departing from
the scope of the invention. The configurations in the em-
bodiment and variations described above may be appro-
priately combined or omitted as long as there are no mu-
tual inconsistencies.

Claims

1. A print job management method for managing a print
job that defines print content to be printed on a long
band-like continuous base material (CP) by a printer
(10),
the print job management method comprising:

a) preparing a continuous-base-material list (L2)
that is a list of a plurality of continuous base ma-
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terials (CP) and that registers continuous-base-
material attribute information that includes pa-
per remaining information that indicates a re-
maining length of each of the plurality of contin-
uous base materials (CP);
b) preparing a job list (L1) that is a list of a plu-
rality of print jobs, each being the print job, and
that registers job attribute information that in-
cludes print length information that indicates a
length of a continuous base material (CP) nec-
essary for printing of each of the plurality of print
jobs; and
c) generating a job batch (JB01 to JB03) that
defines a continuous base material (CP) and a
print job (J001 to J100) in accordance with the
continuous-base-material attribute information
and the job attribute information, the continuous
base material being selected from among the
continuous-base-material list (L2), the print job
being extracted from among the job list (L1) and
printable on the continuous base material se-
lected (CP01 to CP03).

2. The print job management method according to
claim 1, wherein
the operation c) includes selecting a continuous base
material (CP) with a smaller remaining amount with
higher priority from among the continuous-base-ma-
terial list (L2).

3. The print job management method according to
claim 1, wherein
the operation c) includes selecting a continuous base
material (CP01, CP04) from among the continuous-
base-material list (L2) to minimize a total number of
continuous base materials (CP) to be used for print-
ing of the plurality of print jobs (J001 to J100) in the
job list (L1).

4. The print job management method according to
claim 1, wherein
the operation c) includes dividing the plurality of print
jobs (J001 to J100) in the job list (L1) into a plurality
of job batches, each being the job batch, while keep-
ing an order defined in the job list (L1) unchanged.

5. The print job management method according to
claim 1, wherein
the operation c) includes dividing the plurality of print
jobs (J001 to J100) in the job list (L1) into a plurality
of job batches (JB01 to JB03), each being the job
batch, in no particular order.

6. The print job management method according to
claim 1, wherein
the operation c) includes dividing a print job (J001
to J100) that is printable separately on different con-
tinuous base materials (CP) in the job list (L1) into a

plurality of job batches (JB01 to JB08), each being
the job batch.

7. The print job management method according to
claim 6, wherein

the continuous-base-material attribute informa-
tion further includes type information that indi-
cates a type of each of the plurality of continuous
base materials (CP), and
the job attribute information includes base ma-
terial information that indicates a type of a con-
tinuous base material (CP) to be used for print-
ing.

8. A printing method comprising:

performing the print job management method
according to claim 1; and
doing printing on the continuous base material
(CP01 to CP03) defined in the job batch (JB01
to JB03) in accordance with the print job (J001
to J100) defined in the job batch (JB01 to JB03).

9. A print job management device (30) for managing a
print job that defines print content to be printed on a
long band-like continuous base material (CP) by a
printer (10),
the print job management device comprising:

a continuous-base-material list management
part (313) that manages a continuous-base-ma-
terial list (L2) that is a list of a plurality of contin-
uous base materials (CP), each being the con-
tinuous base material, and that registers contin-
uous-base-material attribute information that in-
cludes paper remaining information that indi-
cates a remaining length of each of the plurality
of continuous base materials (CP);
a job list management part (311) that manages
a job list (L1) that is a list of a plurality of print
jobs (J001 to J100), each being the print job,
and that registers job attribute information that
includes print length information that indicates
a length of a continuous base material (CP) nec-
essary for printing of each of the plurality of print
jobs (J001 to J100); and
a job batch generator (315) that generates a job
batch (JB01 to JB03) that defines a continuous
base material (CP01 to CP03) and a print job in
accordance with the continuous-base-material
attribute information and the job attribute infor-
mation, the continuous base material being se-
lected from among the continuous-base-mate-
rial list (L2), the print job being extracted from
among the job list (L1) and printable on the con-
tinuous base material (CP) selected.
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10. A printing apparatus (1) comprising:

the print job management device according to
claim 9; and
a printer (10) that does printing of the print job
(J001 to J100) on the continuous base material
(CP01 to CP03), the print job and the continuous
base material being defined by the job batch
(JB01 to JB03), the job batch being generated
by the print job management device (30).

11. A recording medium recording a program (P) that is
executable by a computer (30),
the program causing the computer to execute the
print job management method according to claim 1.
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